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1. EXECUTIVE SUMMARY 
 
The Boston neighborhood of North Allston lies inside a tight bend of the Charles River, a low-lying 
area that was once tidal marshland. This geologic and hydrologic history magnifies the impacts of 
human activities there. With much of the neighborhood’s surface area having been drained and 
paved over for transportation and industrial uses, the original marshland has been filled over 
time, its natural soils and vegetation replaced with impervious pavement and buildings. 
Impervious surfaces act as a barrier, preventing rainwater from draining into subsurface 
groundwater reserves, leading to ponding and flooding. They also prevent air from interacting 
with plants and soils, causing pollution generated by vehicle emissions, construction projects, and 
erosion to accumulate. When it rains, rather than sinking slowly through a matrix of vegetation 
and wetland soils, water falls on impervious streets, rooftops, and parking lots, carrying these 
pollutants to the Charles River through an extensive underground piped drainage system. 
Phosphorus, one of the pollutants attributed to impervious surfaces, has become particularly 
problematic in the Charles River, causing excessive growth of invasive plants as well as harmful 
cyanobacteria blooms. 
 
It is now possible to envision a reversal of these trends, and a return to a more natural hydrology 
in Allston. As Harvard University, the major owner of large properties in North Allston, builds out 
its future campus, there is the opportunity to incorporate designs that recreate natural drainage 
patterns, capturing water and pollutants before they reach the river. In addition, opportunities 
exist to retrofit residential streets in ways that achieve water quality goals, while also improving 
connectivity and circulation in the neighborhood, creating streets that are both safer and more 
appealing for pedestrians and bicyclists traveling between key destinations. 
 
In an effort to articulate this vision, and to reduce phosphorus pollution in the Charles River to an 
acceptable level, Charles River Watershed Association (CRWA) collaborated with the Boston 
Planning and Development Agency, or BPDA (formerly the Boston Redevelopment Authority) to 
conduct a sub-watershed planning study. The specific purpose of the study was to identify places 
where green infrastructure practices such as bioretention basins, porous pavement, and tree 
trench systems could be constructed or expanded to provide sufficient stormwater treatment to 
meet the water quality goals of the Total Maximum Daily Load (TMDL) for Nutrients in the Lower 
Charles River Basin. Taking into consideration the neighborhood’s planning history, future 
development plans, and an understanding of the existing drainage infrastructure, CRWA and 
BPDA delineated a priority study area for detailed analysis (Figure 1). The study area includes 
Harvard Business School, Harvard Stadium, and the lower Allston neighborhood bounded by 
North Harvard Street to the east and Everett Street to the west. The study area includes a 
combination of public and privately-owned land; high-visibility demonstration sites; and high 
impervious cover with potential to be converted into pervious ground cover. The area also 
provides; opportunities to maximize cost-effectiveness by incorporating treatment into planned 
projects or providing for regional treatment. CRWA’s North Allston Sub-watershed Restoration 
Plan Existing Conditions Assessment Report describes in further detail why this area of North 
Allston was selected for analysis. 
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In its analysis of the existing sub-watershed conditions, the project team determined that the 
priority study area delivers a baseline load of approximately 349 pounds of phosphorus to the 
Charles River per year. To achieve the 65% decrease in phosphorus pollution required by the 
TMDL, the annual phosphorus load must be reduced by 223 pounds per year. We therefore 
developed a series of strategies which, if implemented, would bring the priority study area into 
compliance with the TMDL, including ten priority site retrofits and four supplemental strategies 
(SS). To achieve the aggressive phosphorus reduction target, the strategies include applications of 
green infrastructure treatment systems on private land as well in public rights-of-way (ROW, Table 
1 and Figure 2).   
 
Table 1. Summary of supplementary strategies for phosphorus reduction. 
Strategy Application Area 
Priority sites Site application of Stormwater BMPs  Harvard Expansion Projects and Potential Drainage Areas 
SS #1A Green Streets with Stormwater BMPs Public ROW in Residential Areas 
SS #1B Green Streets with Stormwater BMPs Public ROW along Western Ave 
SS #2 Site Application of Stormwater BMPs Private Commercial Sites 
SS #3 Site Application of Stormwater BMPs Long-term Harvard Redevelopment 
 
This study focused on a number of priority sites that were deemed to offer the greatest potential 
for intervention because of their current conditions and impending transformation. The project 
team evaluated the proposed Best Management Practices (BMPs) and land areas designated for 
treatment in the Harvard Institutional Master Plan (IMP) to ensure feasibility of the aggressive 
phosphorus reductions this study assumed for the priority sites, all of which are areas on 
Harvard’s Allston campus or on the Harvard Business School campus where redevelopment 
projects were recently undertaken or are already planned. This analysis determined that under 
the proposed conditions for the priority sites, phosphorus loads from the priority sites would be 
reduced by 80-90% through filtration and infiltration. 
 
The project team felt comfortable including these sites in the estimates of P removal totals for the 
study area since according to EPA guidance on the newly-issued MS4 stormwater permit for areas 
including the Charles River watershed, newly installed BMPs such as those at Harvard's recently 
redeveloped properties in Allston, will be credited towards TMDL compliance. 
 
Although a high level of phosphorus reduction can be achieved at each priority site, the 47 acres 
included in the priority sites account for only about one-fifth of the total 212-acre study area. 
Therefore, only 77 pounds of the total phosphorus removal target of 223 pounds per year, or 
about one-third of the goal, can be achieved on these sites.  
 
To close the gap between the phosphorus removal achievable on the priority sites and the overall 
phosphorus reduction target in the TMDL, the team designed four supplemental phosphorus 
reduction strategies. The supplemental strategies propose widespread application of stormwater 
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BMPs and green street infrastructure for the remainder of the priority study area outside of the 
priority sites, because the study results indicate that stormwater management will be necessary 
on both public and private land. The project team has initiated a process for outreach, design, and 
implementation of additional green infrastructure in the form of an Allston Green Streets 
Demonstration Project intended to show the benefits of such infrastructure when designed to 
meet multiple goals, as well as to test the sustainability of neighborhood involvement in upkeep 
and maintenance of the infrastructure. 
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Figure 1. Priority study area. 
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Figure 2. Supplementary strategy application areas. 
 8 
2. PRIORITY SITES 
 
CRWA and BPDA selected ten priority sites based on Harvard’s proposed expansion in Allston, as 
outlined in Harvard University’s Campus in Allston Institutional Master Plan (IMP) (July 2013, 
Revised October 2013). These are presented in Figure 3 and include projects that were recently 
built or are actively in design or construction. The IMP outlined conceptual development plans and 
described the intended use of the areas, which provided the basis for the design assumptions for 
these sites. For the sites currently in design or construction phases, building, site, and utility 
information were referenced from the project documents. To maximize the potential stormwater 
treatment for the priority sites, additional areas that could be treated by the BMPs located on the 
priority sites were identified based on the Harvard IMP, topography, and utility infrastructure.   
 
 
Figure 3. Project and drainage areas for priority sites. 
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3. PHOSPHORUS REDUCTION STRATEGIES 
 
3.1. Phosphorus Reduction for Priority Sites 
 
The project team chose to follow the guidelines in the U.S. Environmental Protection Agency (EPA) 
Draft General Permit for Residually Designated Discharges for Milford, Bellingham, and Franklin 
(the EPA guidelines) to estimate the phosphorus reduction capacity of the proposed BMPs on the 
priority sites. These guidelines provide a comprehensive methodology that is specific to and 
appropriate for the Charles River watershed. Pollution removal at each priority site is based on the 
underlying soil conditions and the estimated depth of stormwater runoff that could be treated by 
each practice. The priority site phosphorus reduction strategies use infiltration-based stormwater 
BMPs, and the team conservatively assumed restrictive underlying soils. The stormwater 
treatment depth used in the calculation, 1 inch, aligns with the Boston Water and Sewer 
Commission (BWSC) treatment requirement for new developments. Using conservative 
assumptions and a 1-inch treatment depth, the potential phosphorus reduction for seven of the 
ten proposed priority sites was estimated to be approximately 80%. 
 
The project team also reviewed the water quality treatment proposed for the three priority sites 
that have already been designed: Tata Hall, Chao Center, and Klarman Hall. These projects were 
designed to meet Harvard’s internal sustainability goals to align with LEED and other sustainability 
objectives. The new design for Klarman Hall, for example, decreases impervious cover by 
approximately 10% and includes porous pavement walkways, an underground infiltration system, 
rainwater harvesting system for roof runoff, and water quality treatment units for runoff that 
cannot be infiltrated. Tata Hall treats stormwater runoff generated by greater than 1 inch but less 
than 1.5 inches of rainfall. Following the guidelines, the team therefore conservatively assumed a 
phosphorus reduction efficiency of 80% for Tata Hall. The Chao Center, currently under 
construction, and Klarman Hall, in the design process, will provide treatment for 1.5 inches of 
stormwater runoff, increasing the phosphorus reduction efficiency for these sites to 90%. This 
indicates that the 80% phosphorus reduction rate applied to the priority sites in the planning 
phase is consistent, and conservative. Table 2 tabulates the phosphorus reductions that would be 
achieved by all of the priority sites under the proposed stormwater management plan. 
 
Table 2. Phosphorous (P) loads, removal efficiencies and reductions for priority sites. 
Site 
 
 
Development 
Status 
Baseline P 
Load 
(lbs/yr) 
P Reduction 
Efficiency 
Proposed P 
Load 
(lbs/yr) 
P Reduction 
(lbs/ys) 
1 Rena Park Planned 1.0 80% 0.2 0.8 
2, 11, 12 Greenway + 
Extension 
Planned 14.6 80% 0.9 13.7 
3 Barry’s Corner Planned 9.6 80% 0.8 8.8 
4 Academic Way Planned 2.9 80% 0.4 2.5 
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5 Stadium Way Planned 3.0 80% 0.4 2.6 
6 Hotel/Conference Planned 2.8 80% 0.6 2.2 
7 SEAS Planned 15.1 80% 2.4 12.7 
8 Klarman Hall  In Design 3.1 90% 0.2 2.8 
9 Chao Center  In 
Construction 
5.7 90% 1.7 4.0 
10 Tata Hall  Built 1.9 80% 0.4 1.5 
a - f Drainage Areas Planned 30.9 80% 5.6 25.4 
Total   90.5  13.5 77.0 
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In total, the priority sites will reduce the phosphorus load by approximately 77 pounds per year, 
about one-third of the target of 223 pounds per year. Even if 100% of the phosphorus in the 
stormwater treated on the priority sites were to be removed, the load reduction still falls short of 
the TMDL target for the entire study area. This is because the priority sites constitute less than 
one fourth of the total land area in the priority study area (Figure 4), so there would still be a large 
area contributing untreated stormwater runoff to the Charles. Therefore, additional stormwater 
management is necessary to meet the TMDL’s phosphorus reduction target.  
 
 
 
Figure 4. Land use in the priority study area. 
 
3.2. Conceptual Design of Priority Sites 
 
To ensure that the assumed phosphorus reduction efficiencies are feasible (for the three 
remaining sites that have only been designed at a conceptual level), the project team estimated 
the amount of space required for the proposed stormwater management systems on these three 
priority sites. Space and sizing constraints were determined from the conceptual plans included in 
the Harvard IMP, which outlined some BMPs and indicated portions of sites potentially reserved 
for surface and underground stormwater management. To confirm the overall assumptions of the 
design plan for the three sites - the greenway, Barry’s corner and conference center - were 
evaluated further for BMP sizing. As outlined in Table 3, the team evaluated the sites where this 
information was available and performed preliminary sizing calculations for the BMPs for 
comparison with the designs included in Harvard’s IMP. The conceptual designs were sized using 
the drainage areas shown in Figure 5. 
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Figure 5. Conceptual BMP design footprints. 
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Figure 6. Cross section along the Greenway as shown in Harvard IMP. 
Based on the cross-sectional rendering of the greenway to be constructed a block south of 
Western Avenue, Harvard is proposing an underground stormwater drain as well as an infiltration 
trench along the greenway (figure 6). Since no specific BMPs were suggested for the remaining 
sites, the project team created conceptual designs for these practices similar to the greenway 
BMPs, with the following assumptions: 1) underground storage facilities are 36-inch pipes with 12 
inches of crushed stone, and 2) infiltration trenches occupy the area required to maintain a 2-foot 
water depth.  
 
The team mapped the surface and underground footprints of the conceptual designs proposed 
for the three priority sites using geographic information system (GIS) software to verify the 
approximate land area suggested for each practice in the IMP. The space required for each BMP 
aligned with Harvard’s proposed conceptual designs. The designs are summarized in Table 3. 
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Table 3. Conceptual design of BMPs on priority sites. 
Priority Site Location BMP Type Conceptual Design 
Greenway - North 
Underground Pipe 2-36" pipes with 12" crushed stone along length of Greenway  
(Approximately 1290 ft) 
Greenway - South 
Surface Proposed infiltration trench, 25-40 ft wide along length of Greenway  
(Approximately 1290 ft) 
Barry's Corner 1 
Surface Infiltration trench  
(Approximately 40 ft by 40 ft) 
Barry's Corner 2 
(2 alternatives) 
Surface Infiltration trench  
(Approximately 100 ft by 100 ft) 
Underground Pipe 3-36" pipes with 12" crushed stone  
(Approximately 370 ft) 
Conference Center 
(2 alternatives) 
Surface Infiltration trench approximately 55 ft by 55 ft 
Underground Pipe 4-36" pipes with 12" crushed stone  
(Approximately 120 ft) 
 
 
 
Figure 7. Before and after visualization of proposed bio-infiltration system at Barry’s Corner. 
 
3.3. Supplemental Strategies 
 
As stated above, the results from the analysis of the priority sites indicated that phosphorus 
reduction strategies need to be implemented on a broader scale in order to achieve water quality 
goals. Public rights-of-way and other private sites throughout the priority study area should be 
considered for stormwater BMP implementation and conversion to green streets. The following 
supplemental strategies (SS) were developed to close the gap between the 22% phosphorus load 
reduction achieved by managing stormwater only on the priority sites and the 65% reduction 
 15 
target established for the study area in the TMDL. The supplemental strategies call for 
widespread, not site-specific, application of stormwater BMPs and green street infrastructure 
throughout the remainder of the priority study area outside of the priority sites.    
 
3.3.1. SS #1A- Residential Green Streets  
 
The large southern portion of the priority study area is residential, which provides the opportunity 
to convert existing residential roads and sidewalks into green streets (Figure 8). In addition to 
storing and cleaning stormwater, green streets can be designed to help clean and cool air, provide 
shade, beautify neighborhoods, and provide habitat for desirable wildlife. Green streets can be 
designed to treat stormwater runoff from the right-of-way as well as from adjacent properties, 
providing multiple public benefits. Typical green street stormwater management practices include 
porous pavement, stormwater tree pits/ trenches, and stormwater planters (Figure 9).  
 
Green Streets provide multiple benefits in addition to water quality improvements and a reduction 
in the volume of stormwater being discharged. They provide a way to calm traffic and improve the 
pedestrian experience along key connections between neighborhoods assets such as schools and 
parks.  
 
To determine the effectiveness of green streets in achieving local water quality goals, the project 
team estimated the phosphorus load in stormwater runoff from this area. GIS analysis confirmed 
that residential lots are approximately 80% impervious (roofs, driveways, paved surface) and 20% 
pervious surface (lawn, planters). When siting potential green street practices, we applied the 
same land cover conversion rate to both the street and lot area. Table 4 summarizes the 
phosphorus pollution reductions that would be achieved by converting various percentages of 
residential streets to green streets. While green infrastructure is an effective and often 
inexpensive stormwater management strategy, 100% conversion to green streets within a single 
neighborhood is rarely possible due to restrictions based on grade, soils, and economic feasibility. 
The team determined that it would be reasonable to convert up to 50% of existing streets into 
green streets. Consistent with industry performance estimates for green infrastructure, this study 
estimated that residential green streets could potentially reduce the phosphorus load in 
stormwater runoff from this area by 65%, treating runoff from adjacent properties as well as from 
the public right of way. If 50% of the residential streets in the priority study area were converted 
into green streets, phosphorus pollution would be reduced by 39 pounds per year. 
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Figure 8. SS #1A Strategy Application Area – Residential. 
 
Table 4. Phosphorus (P) loads and reductions for SS #1A. 
Baseline P Load (lbs P/year) 
 
 
Total Baseline P 
Load (lbs P/year) 
% Converted 
Proposed P Load 
(lbs P/year) 
Reduction in P Load 
(lbs P/year) 
Green Street ROW 
121 
10% 113 8 
Impervious 34 20% 105 16 
Lots Draining to Green Streets 30% 98 24 
Impervious 84 40% 90 32 
Pervious 3 50% 82 39 
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Figure 9. Green infrastructure practices suitable for use in residential green streets. Left: a stormwater tree pit. Upper right: a 
stormwater planter. Lower right: porous pavement, appropriate for use in driveways, alleys, and sidewalks, as shown here.  
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CRWA has created visualizations for two residential streets in North Allston to illustrate potential 
green street designs (Figure 10). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10. Conceptual renderings created by CRWA of potential retrofits on smaller neighborhood streets.  
The extension of the project allowed the BPDA to build on this conceptual exercise and 
collaborate more closely with CRWA and various city agencies (Boston Transportation 
Department, Boston Public Works, and Boston Water and Sewer Commission) to identify 
candidate streets based on a suitability analysis (undertaken by BWSC) overlaid with connectivity 
goals, existing utilities, and planned street reconstruction projects in the City’s capital 
improvements plan. 
 
The planning conducted by the BPDA in 2008-9 identified several east-west streets as important 
connections that could be strengthened as part of an improved pedestrian/bicycle circulation 
system (Figure 11). These streets link the Honan-Allston Branch Library and the park system to the 
east (Library Park, as well as Rena Park and the rest of the greenway being built by Harvard) to 
Everett Street, a primary north-south pedestrian connection across I-90, to the new commuter rail 
station and, soon, across Soldiers Field Road to the River. In between, the streets in question 
intersect Franklin Street, a major pedestrian and bicycle connection from Barry’s Corner to the 
footbridge over I-90 and to Allston Village, and also serve two schools: The Gardner Pilot Academy 
and the German-American School. 
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Although the streets in question—Coolidge Road, Easton Street, Aldie Street, and Holton Street—
are relatively safe, quiet streets, additional beautification and traffic calming would reinforce their 
legibility and function as connections while working hand in hand with green infrastructure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11. Community-Wide Plan proposed network of pedestrian connections and green streets. Coolidge Road and Easton 
Street have been indicated with the dashed red oval.  
 
The project team conducted site visits and decided to focus on several small-scale interventions 
that could build support for additional green streets design while helping to test and prove the 
viability of a maintenance model. Specifically, the intersections of Coolidge Road and Royal Street, 
Holman Street, and Arden Street seemed ideal. The wide turning radii create more impervious 
surface than is typical, create a long expanse of asphalt between segments of the sidewalk on 
Coolidge Road, and encourage cars to turn too quickly. Portions of the asphalt could be converted 
to green infrastructure that would make conditions safer and more comfortable for pedestrians, 
slow down cars, beautify the street, and capture and treat stormwater runoff. 
 
The BPDA created before and after renderings of a conceptual design for the three intersections 
(Figure 12) and held an open house attended by more than two dozen residents of the immediate 
neighborhood, half of them property owners. With only one exception, all expressed support for 
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the concept and a desire to remain involved and possibly help contribute to maintenance (Figure 
13). 
 
 
Figure 12. Conceptual renderings of green streets retrofits of the intersections of Coolidge Road with Royal and Holman Streets.  
 
A number of residents are also interested in leading an effort to help property owners plant rain 
gardens on their own properties to complement the efforts on the public street. 
 
The project team has continued to make progress: BWSC will provide resources for more detailed 
design and implementation and the team is seeking funding for implementation. A 319 grant is 
one possible source and an application will be submitted in June. The Harvard-Allston Public 
Realm Flexible Fund is another potential source of funding, and the Executive Committee that 
governs the fund has expressed interest in the idea. 
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Figure 13. Comments from the open house.  
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3.3.2. SS #1B- Western Avenue Green Street 
 
Western Avenue is a large public right-of-way that is well-suited for conversion to a green street 
(Figures 13 and 14). As redevelopment proceeds on Harvard’s Allston campus, the land bordering 
Western Avenue to the north and south will be redesigned, creating opportunities to incorporate 
stormwater management practices during construction. The high volume of pedestrian, bicycle, 
and mass transit on Western Avenue also makes it an advantageous location for high-visibility 
stormwater BMPs that, in addition to their immediate water quality benefits, can serve to raise 
awareness of local water quality issues and educate residents about stormwater management.  
 
 
Figure 13. SS #1B Strategy Application Area – Western Avenue. 
Given that Western Avenue provides a linear stretch of road concentrated in one area, a larger 
portion of it may be converted cost-effectively and in the near term as compared with the network 
of smaller residential streets considered under SS #1A. Therefore, we evaluated the phosphorus 
load reductions achieved by converting between 20% and 100% of the existing road and sidewalk 
area into a green street as opposed to the 10 to 50% conversion rates we used for SS #1A (Table 
5). The project team applied the industry standard of 65% phosphorus reduction to the Western 
Avenue Green Street, consistent with assumptions made in SS #1A. If all of Western Avenue were 
converted into a green street, phosphorus pollution would be reduced by 6 pounds per year. This 
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reduction is based on reductions from only the Western Ave. right of way, not from adjacent 
properties as was assumed in SS #1A. 
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Table 5. Phosphorus (P) loads and reductions for SS #1B. 
Baseline P Load  
(lbs P/year) 
% Converted 
Proposed P Load 
 (lb P/year) 
Reduction in P Load  
(lbs P/year) 
9 
20% 8 1 
40% 7 2 
60% 6 4 
80% 4 5 
100% 3 6 
 
 
 
Figure 14. Before and after visualization of proposed green street retrofits along Western Avenue. 
 
3.3.3. SS #2- Commercial Parking Lots 
 
Four smaller commercial areas border the residential portion of the priority study area (Figure 15). 
They are almost 100% impervious and include large parking lots. Stormwater runoff from urban 
parking lots contains large amounts of phosphorus, as well as other pollutants and heat loads, 
and contributes significantly to localized flooding. BMPs such as permeable pavement, 
underground stormwater infiltration systems, and vegetated bioretention basins are well-suited 
for use in parking lots and can substantially reduce phosphorus concentrations in runoff from 
parking lots, access roads, pedestrian walkways, and rooftops. 
 
SS#2 largely consists of commercial areas, with the exception of the southernmost parcel, which is 
an electrical substation. The substation contributes a large area of impervious surface, but there 
may be risks and/or restrictions associated with green infrastructure retrofits or alteration of 
existing drainage patterns around this facility. Therefore, its footprint was excluded from the 
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drainage area that could potentially be treated with BMPs. Given that the entire rest of the area 
under consideration is commercially-zoned, we used the phosphorus loading value recommended 
for commercial land use in the EPA guidelines to estimate the phosphorus load in untreated 
stormwater runoff from this area. The amount of phosphorus pollution generated on commercial 
property is generally modeled using a slightly higher loading value than would be used for 
industrial land. The project team investigated the effect of treating up to 50% of the area with 
stormwater BMPs. As in SS #1A and SS#1B, we assumed a 65% reduction in phosphorus pollution 
in stormwater runoff from the treated areas. Results are shown in Table 6. If stormwater runoff 
from 50% of the commercial parking lots in this area were treated by stormwater BMPs, 
phosphorus pollution would be reduced by 16 pounds per year. 
 
 
Figure 15. SS #2 Strategy Application Area – Commercial parking lots. 
 26 
Table 6. Phosphorus (P) loads and reductions for SS #2. 
Baseline P Load  
(lbs P/year) 
% Converted 
Proposed P Load 
 (lb/year) 
Reduction in P Load  
(lbs/year) 
48 
10% 45 3 
20% 42 6 
30% 39 9 
40% 36 13 
50% 33 16 
 
 
 
Figure 16. Before and after visualization of proposed bioretention cells in commercial parking lots. 
 
3.3.4. SS #3- Land slated for long-term redevelopment by Harvard 
 
The land north of Western Avenue is primarily owned by Harvard and is likely to be redeveloped 
over the long term. Redevelopment projects offer cost-effective opportunities to incorporate 
green infrastructure, because provisions for site construction such as environmental permitting, 
alternative parking, and coordination with utilities are part of the redevelopment planning 
process. Harvard has historically demonstrated interest in its environmental responsibility; the 
institution requires the use of green infrastructure in redevelopment projects, making it likely to 
be a willing partner in sustainable stormwater management efforts.  
 
The project team evaluated the reduction in phosphorus pollution that would result if stormwater 
runoff from existing impervious surfaces were treated with stormwater BMPs. The calculations in 
Table 7 show phosphorus pollution reductions associated with improving stormwater 
management for up to 50% of the area targeted for redevelopment on Harvard’s campus, which 
would reduce phosphorus pollution by up to 23 pounds per year. We used an increased 80% 
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phosphorous reduction efficiency for these calculations, which is consistent with BWSC 
regulations and assumptions made in our evaluation of the priority sites, which are also managed 
by Harvard. Since many buildings on the campus are historic, stormwater retrofits for individual 
buildings may not be performed on the same construction timeline as stormwater BMPs that are 
designed to improve stormwater management for parking lots, access roads, and pedestrian 
paths. To allow for flexibility in campus development, we calculated phosphorus pollution 
reductions associated with building retrofits separately, but using the same rates of conversion for 
stormwater treatment. If stormwater runoff from 50% of the land occupied by Harvard buildings 
were treated, phosphorus pollution would be reduced by 16 pounds per year. Figure 17 depicts 
the buildings and impervious areas within the SS #3 application area.    
 
 
Figure 17. SS #3 Strategy Application Area – Long-term redevelopment by Harvard.
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Table 7. Phosphorus (P) loads and reductions for SS#3.  
Baseline P Load  
(lbs P/year) 
Total Baseline P 
Load  
(lbs P/year) 
 
% Converted 
Proposed P Load  
(lb P/year) 
Reduction in P Load 
 (lbs P/year) 
At Grade 
59 
10% 54 5 
20% 49 9 
Impervious 51 30% 45 14 
Pervious 8 
40% 40 19 
50% 35 23 
Buildings 40 
10% 37 3 
20% 33 6 
30% 30 10 
40% 27 13 
50% 24 16 
 
The project team has worked with Harvard on several sites that the university has designated as 
interim parking for either employees or construction workers. These include a portion of the 
future greenway south of 114 Western Avenue and a portion of the former Charlesview site. In 
response to the project team, Harvard has included additional green infrastructure in the design 
of these parking lots in order to further the goals of this project. 
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3.3.5. Meeting the TMDL 
 
Although achieving the targeted 65% phosphorus reduction would require more aggressive green 
infrastructure implementation than was considered in our modeling, the supplemental strategies 
can be combined in various ways to achieve it. One possible scenario is as follows: 
 
 Convert 75% of all residential streets into green streets for a 65% reduction in phosphorus 
pollution; 
 Convert 100% of commercial parking lots into green parking lots for a 65% reduction in 
phosphorus pollution; 
 Completely convert Western Avenue into a green street for a 65% reduction in phosphorus 
pollution 
 Redevelop 75% of Harvard Business School’s at-grade land and retrofit 50% of Harvard 
Business School buildings both for an 80% reduction in phosphorus pollution 
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4. STORMWATER RUNOFF REDUCTIONS 
 
Reducing the peak flow rate of runoff is particularly valuable for minimizing flooding in local 
waterbodies and minimizing erosion throughout the watershed area. Minimizing the volume of 
untreated stormwater that discharges to the river also helps minimize phosphorus pollution. 
Using the results of the GIS analysis, the project team constructed hydrologic models for the sub-
watersheds in the priority study area using HydroCAD v. 10.00. The hydrologic models use land 
use, slope and elevation, the infiltration capacity of the soil, and other environmental data to 
estimate the volume of stormwater runoff generated by storms of various sizes (Tables 8 and 9). 
The project team ran the models twice, once using the existing conditions (EX) in the priority study 
area and again using the proposed stormwater management scenario for the priority sites (PR). 
Because 1-inch rainstorms occur about twice each year in the greater Boston area, managing the 
first inch of runoff from the priority sites would reduce the discharge of untreated stormwater to 
the Charles by about 1.2 million gallons each year. That translates to more than a 20% reduction 
in the volume and peak flow rate of stormwater runoff generated from the priority study area for 
a 1-inch storm and a reduction of about 15% in runoff volume for larger storms (those that would 
be expected to occur once every 2, 10, 25, or 100 years).  
 
Table 8. Reductions in peak stormwater runoff rates (cubic feet per second) under proposed stormwater management 
scenarios for priority sites. 
Sub-
Watershed 
Area 
(acres) 
1-inch 2-Year 10-Year 25-Year 100-Year 
EX PR EX PR EX PR EX PR EX PR 
C1 10.6 7.26 3.24 32.20 27.06 47.82 42.42 57.77 52.23 69.87 64.18 
C2 6.4 3.06 3.06 17.77 17.77 27.32 27.32 33.41 33.41 40.80 40.8 
C3 4.7 4.33 0 15.12 9.97 21.89 16.49 26.22 20.69 31.51 25.82 
E 36.3 18.06 16.02 95.82 90.57 145.60 139.65 177.29 171.1 215.77 209.46 
F 158.5 54.51 43.75 320.83 286.81 494.31 449.28 604.90 553.28 739.15 679.46 
Total 216.5 75.11 58.47 424.67 398.57 651.74 628.42 796.52 775.6 972.35 954.68 
Overall 
Reduction 
 22% 6% 4% 3% 2% 
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Table 9. Reductions in volume of stormwater runoff (acre-feet) under proposed stormwater management scenarios for priority 
sites. 
Sub-
Watershed 
Area 
1-inch 2-Year 10-Year 25-Year 100-Year 
EX PR EX PR EX PR EX PR EX PR 
C1 10.6 0.50 0.22 2.34 1.29 3.55 2.09 4.34 2.61 5.31 3.26 
C2 6.4 0.21 0.21 1.25 1.25 1.96 1.96 2.43 2.43 3.01 3.01 
C3 4.7 0.31 0.00 1.16 0.16 1.71 0.34 2.06 0.47 2.49 0.63 
E 36.3 1.36 1.21 7.41 6.77 11.53 10.67 14.20 13.23 17.49 16.40 
F 158.5 5.32 4.27 31.05 26.66 48.87 42.76 60.49 53.44 74.78 66.75 
Total 216.5 7.70 5.91 43.21 36.12 67.62 57.82 83.52 72.18 103.07 90.05 
Overall 
Reduction 
 23% 16% 14% 14% 13% 
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Figure 18. Sub-watersheds analyzed in stormwater runoff reduction calculations. 
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5. CONCLUSION 
 
This study provides an important analysis that quantifies the level of stormwater treatment 
required to achieve the 65% reduction in phosphorus pollution from a heavily urbanized area, as 
established in the Total Maximum Daily Load (TMDL) for Nutrients in the Lower Charles River 
Basin. The priority study area in North Allston demonstrates the challenges of improving 
stormwater management in heavily urbanized areas. Issues such as the availability of land, 
restrictive soil and urban fill conditions, existing infrastructure constraints, and funding available 
for implementation may impact the area available for retrofits. All of these factors must be 
considered when prioritizing stormwater management sites and selecting the most effective 
stormwater BMP for that location.   
 
The priority study area includes a mix of private land holdings, including a large area owned by 
Harvard University, and public properties and rights-of-way. While the owners of large, private 
parcels may have more opportunity to implement stormwater BMPs, this study area presents a 
case where treating the stormwater runoff from such parcels alone will not bring the overall area 
into compliance with the TMDL reduction targets. The selected priority sites on the Harvard 
Campus comprise approximately 23% of the overall priority study area. When implementing 
aggressive strategies that achieve 80-90% phosphorus reduction, this improvement yields an 
important 22% reduction in the overall phosphorus load. However, additional stormwater 
management across the area is needed to achieve the overall 65% phosphorus pollution 
reduction target.   
 
To close the gap between the phosphorus pollution reduction achieved by treating only the 
priority sites and the TMDL reduction target, this study evaluated supplemental strategies to be 
implemented in addition to those at the priority sites. These strategies include stormwater 
treatment for 50%-100% of public rights-of-way and other privately held land. This study did not 
consider implementation of small scale, on-site treatment opportunities at the residential parcel 
level, which may provide a cost effective stormwater management strategy in some cases, and 
could reduce the need to use the public right of way to treat runoff from these parcels. 
Understanding that right-of-way implementation of stormwater BMPs can be limited by existing 
topography, utilities, and available land, this study highlights the need for municipalities to 
evaluate their own opportunities to work towards pollutant reduction goals. By implementing 
green street techniques in concert with private development projects, urban areas such North 
Allston can achieve the significant phosphorus reductions required to improve the water quality in 
the Charles River.  
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6. PUBLIC OUTREACH/MEETINGS 
 
 February 25, 2016, Charlesview Fiorentino Community Center, 20 attendees 
 July 25, 2016, Charlesview Fiorentino Community Center, 40 attendees 
 March 27, 2017, Honan-Allston Library, 27 attendees 
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7. SUPPLEMENTAL MATERIALS 
 
 Existing Conditions Report  
 Public Outreach Power Point 
 Materials from Open House 
